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NOVELTY - Test board (4) holds frog ring into which a probe card (6) is mounted. 
Through probe card, probe needle and probe terminal (13,14) contacts the input and 
output terminals, respectively. A ring-shaped reinforcement body (31) includes 
insulating material provided over upper side layer of pogo-pin. A screw (21) is used 
for both reinforcement body and frog ring is fixed. DETAILED DESCRIPTION - Frog ring 
(5) has lower side of pogo-pin (24) into which output of electrical signal from test 
board (4) is input. The upper and lower layers of the pogo-pin (25,24), are 
electrically connected respectively. 



USE 



For tape carrier package . 



ADVANTAGE - Since reinforcement body is formed with insulating material, short 
circuits in wire connection is avoided. Even when number of screws for fixation is 
reduced, difference in decision result of inspection items during testing at 
different stages is avoided. DESCRIPTION OF DRAWING (S) - The figure depicts 
sectional view of inspection apparatus of the semiconductor device. (4) Test board; 
(5) Frog ring; (6) Probe card ; (13,14) Probe needle and terminal; (21) Screw; 
(24,25) Lower and upper layers of pogo- pin; (31) Ring-shaped reinforcement member . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] Especially this invention relates to the test equipment for inspecting the 
electrical property of the semiconductor device which comes to join the aforementioned inner lead of a 
tape career and the electrode pad of a semiconductor chip with which the lead pattern which consists of 
an inner lead and an outer lead was formed beforehand by the TAB (Tape automated bonding) method 
for a tape career package (TCP:Tape Carrier Package) product, i.e., the tape made of a resin which has 
predetermined width of face, (inner lead bonding) about the test equipment of a semiconductor device. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the test equipment for inspecting the 
electrical property of the semiconductor device which comes to join the aforementioned inner lead of a 
tape career and the electrode pad of a semiconductor chip with which the lead pattern which consists of 
an inner lead and an outer lead was formed beforehand by the TAB (Tape automated bonding) method 
for a tape career package (TCP:Tape Carrier Package) product, i.e., the tape made of a resin which has 
predetermined width of face, (inner lead bonding) about the test equipment of a semiconductor device. 
[0002] 

[Description of the Prior Art] Although the semiconductor device (henceforth a TCP product) to which 
it comes to join the inner lead of a tape career and the electrode pad of a semiconductor chip by the TAB 
method is mounted in a wiring substrate etc. by joining the outer lead of a tape career, and circuit 
patterns, such as a wiring substrate, after it is cut out from a tape career by outer bonding equipment, 
before being cut out from a tape career, inspection of an electrical property is usually conducted by the 
TCP handler. 

[0003] Hereafter, the inspection method of the electrical property performed to a TCP product is 
explained with a TCP handler, referring to drawing 4 . 

[0004] Drawing 4 shows the outline of the whole composition of a TCP handler, and the tape career 1 to 
which the TCP product was fixed passes through between the probe card 6 fixed to the frog ring (frog 
ring) 5 currently laid on the performance board 4 as it was conveyed by the receipt side tape reel 3 from 
the supply side tape reel 2, and the shallow box-like pusher plates 7. And in case a tape career 1 passes 
through between a probe card 6 and the pusher plates 7, a TCP product is inspected in an electrical 
property with a probe card 6. In addition, in drawing 4 , 8 is a sprocket for giving a tension to a tape 
career 1 . 

[0005] Drawing 5 shows the state of inspecting the electrical property of a TCP product with a probe 
card 6, and sets it to drawing 5 . The semiconductor chip by which 10 was fixed to the tape career 1, the 
terminal for an input formed so that 1 1 might be electrically connected with the outer lead of an input 
side on a tape career 1, The terminal for an output formed so that 12 might be electrically connected 
with the outer lead for an output on a tape career 1 , The terminal 11 for an input of the tape career [ in / a 
probe card 6 / in 13 ] 1, the input-side probe needle with which it was prepared in the corresponding 
part, and 14 are the terminal 12 for an output of the tape career 1 in a probe card 6, and the output side 
probe needle formed in the corresponding part. In addition, in drawing 5 , the inner lead and outer lead 
which are formed in the tape career 1 are omitting illustration. 

[0006] While the terminal 1 1 for an input of a tape career 1 and the input-side probe needle 1 3 of a 
probe card 6 counter When a tape career 1 stops in the position where the terminal 12 for an output of a 
tape career 1 and the probe needle 14 for an output of a probe card 6 counter, the pusher plate 7 It 
descends to a probe-card 6 side, a tape career 1 is pressed to a probe-card 6 side, and the terminal 1 1 for 
an input, the input-side probe needle 13, and the terminal 12 for an output and the probe needle 14 for an 
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output are contacted, respectively. 

[0007] If an electric signal is impressed to a probe card 6 through the frog ring 5 from a performance 
board 4 after the terminal 11 for an input, the input-side probe needle 13, and the terminal 12 for an 
output and the probe needle 14 for an output have contacted, an electric signal will be transmitted to the 
terminal 1 1 for an input and the terminal 12 for an output of a tape career 1 from the input-side probe 
terminal 13 and the output side probe terminal 14 of a probe card 6, and the electrical property of a 
semiconductor chip 10 will In addition, while the crevice 15 for warm air blowdown and this crevice 15 
for warm air blowdown, and the warm air feed holes 16 open for free passage are formed in the bottom 
of the pusher plate 7, the crevice 15 for warm air blowdown and the warm air discharge hole 17 open for 
free passage are formed in the flank of the pusher plate 7, and after the warm air supplied to the crevice 
15 for warm air blowdown from the warm air feed holes 16 is sprayed on a semiconductor chip 10, it is 
discharged from the warm air discharge hole 17. Thereby, an electrical property can be inspected under 
an elevated temperature to a semiconductor chip 10. 

[0008] Drawing 6 is VII-VII [ in / drawing 6 / the structure of the undersurface of a probe card 6 is 
shown, and drawing 7 shows the cross-section structure of the test equipment of the conventional 
semiconductor device, and / in drawing 7 ]. It corresponds with the cross section of a line. 
[0009] As shown in drawing 6 and drawing 7 , while being fixed to the frog ring 5, for example with 
eight screws 21 for card fixation, the frog ring 5 is being fixed to the performance board 4 with eight 
screws 22 for ring fixation which distributed the ring-like probe card 6 to the hoop direction, and were 
formed and which were distributed and formed in the hoop direction. 

[0010] While many 256 probe needles 13 for an input and probe needles 14 for an output are formed 
with the book, for example, the sum total, in the periphery section of a probe card 6, the card electrode 
23 of the sum total number of the probe needle 13 for an input and the probe needle 14 for an output and 
the same number is formed, and is in the core of a probe card 6 at it. In addition, in drawing 6 , the 
alternate long and short dash line shows the field in which the card electrode 23 is formed. Moreover, 
although illustration was omitted, in the field in which the probe needle 13 for an input in a probe card 
6, the probe needle 14 for an output, and the card electrode 23 are not formed, much wiring for 
connection of a book (256 [ for example, ]) is prolonged in all directions, and the probe needle 13 for an 
input and the probe needle 14 for an output, and the card electrode 23 are electrically connected through 
this wiring for connection, respectively. 

[001 1] 256 breakthroughs penetrated in the vertical direction are formed in the periphery section of the 
frog ring 5, and the bottom POGO pin 24 and the top POGO pin 25 are inserted in each breakthrough, 
respectively. While the point of the bottom POGO pin 24 is energized by the bottom with the spring, the 
point of the top POGO pin 25 is energized by the bottom with the spring. Thereby, while the bottom 
POGO pin 24 is electrically connected with the board electrode 26 formed in the upper surface of a 
performance board 4 certainly, the top POGO pin 25 is electrically connected with the card electrode 23 
of a probe card 6 certainly, and the electric signal supplied from a performance board 4 is transmitted to 
the probe needle 13 for an input of a probe card 6, and the probe needle 14 for an output through the 
bottom POGO pin 21 and the top POGO pin 22 of the frog ring 5, respectively. 
[0012] Specifically, inspection of an electrical property to a TCP product is conducted by function 
method which is explained below. For namely, the terminal 1 1 for an input and the terminal 12 for an 
output of a tape career 1 from the probe needle 13 for an input of a probe card 6, and the probe needle 14 
for an output Impress changing voltage from a predetermined lower limit to a predetermined upper limit, 
and each functional device of a semiconductor chip 10 is made to operate sequentially. By judging the 
operating state of each functional device of a semiconductor chip 10 by the judgment function (test 
program) included in the frog ring 5, various kinds of characteristic inspections, such as I/O contact, 
power-terminal contact, and a DAC function, are conducted. In this case, it is judged [ be / 
predetermined within the limits / all the data (voltage value) obtained in various kinds of characteristic 
inspections ] with all inspection items being good. And if it judges that all inspection items are good, a 
TCP product will shift to inspection of the following TCP product noting that it is an excellent article. 
On the other hand, if either of the obtained data has separated from the predetermined range, based on 
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the data which have separated from the predetermined range, it will judge whether the judgment 
function of the frog ring 5 has which poor inspection item. If it judges that the inspection item of either 
of all the inspection items is poor, it will redo from contact to the terminal 1 1 for an input of a tape 
career 1 and the terminal 12 for an output, and the input-side probe needle 13 of a probe card 6 and the 
probe needle 14 for an output, and inspection (retry) for the second time will be conducted to all 
inspection items. In all inspection of an inspection for the second time which this inspection for the 
second time is conducted several times, and is conducted several times, if it judges that one of inspection 
items is poor, while being judged with a TCP product being faulty, if it judges that all inspection items 
are good, in an inspection for the second time, a TCP product will be judged to be an excellent article 
[0013] 

[Problem(s) to be Solved by the Invention] By the way, the number of the terminal 1 1 for an input of a 
tape career 1 and the terminals 12 for an output is increasing greatly with high integration of the 
semiconductor chip 10 which constitutes a TCP product. Therefore, recently, while the total number of 
the probe needle 13 for an input of a probe card 6 and the probe needle 14 for an output increases to a 
double-precision grade (the maximum total number increases from 256 to 512), the number of the 
bottom POGO pin 24 and the top POGO pins 25 is also increasing to the double-precision grade. For 
this reason, the number of the wiring for connection which connects the probe needle 13 for an input and 
the probe needle 14 for an output which are formed in the probe card 6, and the card electrode 23 also 
increased, and in connection with this, the field which arranges the screw 21 for card fixation for fixing 
a probe card 6 to the frog ring 5 will need to receive restrictions, and needs to reduce the number of the 
screw 21 for card fixation from eight to four. 

[0014] However, reduction of the number of the screw 21 for card fixation generated a new problem 
which is explained below. That is, it is the problem that the inspection items judge that are poor differ 
for every degree of the inspection to a TCP product. For example, it is the problem that a poor functional 
system, such as a poor DAC function, occurs at the time of the 2nd inspection performed to the same 
TCP product at the time of the 1st inspection conducted to a TCP product for poor contact, such as poor 
I/O contact and poor power-terminal contact, to have occurred. Thus, if the inspection items judge that 
are poor for every degree of inspection differ, while the reliability of inspection will be spoiled, the 
judgment of whether a TCP product is an excellent article or to be a defective becomes difficult. 
[0015] In spite of reducing the number of the screw for fixation for this invention fixing a probe card to 
a frog ring in view of the above, while avoiding the situation where the judgment results of an inspection 
item differ for every degree of inspection and raising the reliability of inspection by this, it aims at 
making the judgment of the quality of a TCP product easily and exact. 
[0016] 

[Means for Solving the Problem] If this artificer reduces the number of the screw 21 for card fixation for 
fixing a probe card 6 to the frog ring 5 The result which examined many things about the reason the 
judgment results of an inspection item differ for every degree of inspection, The field between the parts 
currently fixed to the frog ring 5 with the screw 21 for card fixation in a probe card 6 is pressed by the 
bottom by the top POGO pin 25. It deforms so that the field between screw 21 comrades for card 
fixation in a probe card 6 may curve, by this It found out that it was because the contact state of the 
terminal 1 1 for an input of a tape career 1 and the terminal 12 for an output, and the probe needle 13 for 
an input of a probe card 6 and the probe needle 14 for an output becomes unstable. 
[0017] this invention is made based on the aforementioned knowledge, and prepares the reinforcement 
member which has rigidity in the field in which the POGO pin of the frog ring in the upper surface of a 
probe card is prepared, and a corresponding field. 

[0018] The test equipment of the semiconductor device concerning this invention is laid on a 
performance board. While having the terminal for an input into which the electrical signal outputted to 
the undersurface from a performance board for the test equipment of the semiconductor device for 
inspecting the electrical property of the tape career package fixed to the tape career is inputted While 
being prepared on the frog ring which has the POGO pin electrically connected with the terminal for an 
input on the upper surface, and the frog ring and having the terminal for connection electrically 
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connected with the POGO pin of a frog ring on the undersurface The input/output terminal of the tape 
career package in the upper surface, and the probe card which has a probe needle to a corresponding 
part, the POGO pin of the frog ring in the upper surface of a probe card, the reinforcement member of 
the shape of a ring which has the rigidity prepared in the corresponding field, and reinforcement — it has 
the screw for fixation which fixes a member and a probe card to a frog ring 

[0019] According to the test equipment of the semiconductor device concerning this invention, to the 
POGO pin of the frog ring in the upper surface of a probe card, and a corresponding field the 
reinforcement member of the shape of a ring which has rigidity ~ preparing - this reinforcement, since 
the member and the probe card were fixed to the frog ring with the screw for fixation Since the field 
between the parts currently fixed to the frog ring with the screw for fixation in a probe card is forced on 
the frog ring by the reinforcement member, the field between the screws for fixation in a probe card 
does not deform. 

[0020] In the test equipment of the semiconductor device of this invention, a reinforcement member has 
a bird clapper more desirable than an insulating material. 

[0021] Moreover, in the test equipment of the semiconductor device of this invention, it is desirable that 
the insulating sheet intervenes between a probe card and a reinforcement member. 
[0022] Moreover, in the test equipment of the semiconductor device of this invention, it is desirable that 
the insulating coating film is formed in the field in which the reinforcement member in the upper surface 
of a probe card is prepared. 

[0023] Moreover, as for a reinforcement member, in the test equipment of the semiconductor device of 

this invention, it is desirable to have the L character-like cross section. 

[0024] 

[Embodiments of the Invention] the reinforcement in the test equipment of the semiconductor device 
which drawing 1 shows the cross-section structure of the test equipment of the semiconductor device 
concerning 1 operation form of this invention, drawing 2 shows the structure of the undersurface of the 
probe card in the test equipment of the semiconductor device concerning the 1 aforementioned operation 
form, and drawing 3 requires for the 1 aforementioned operation form — the structure of the upper 
surface of a member is shown In addition, drawing 1 corresponds with the cross-section structure of the 
I-I line in drawing 2 . 

[0025] As shown in drawing 1 and drawing 2 , while many 512 probe needles 13 for an input and probe 
needles 14 for an output are formed in the core of a probe card 6 with the book, for example, the sum 
total, the card electrode 23 as a terminal for connection of the sum total number of the probe needle 13 
for an input and the probe needle 14 for an output and the same number is formed in the periphery 
section of a probe card 6. In addition, in drawing 2 , the alternate long and short dash line shows the 
field in which the card electrode 23 is formed. Moreover, although illustration was omitted, in the field 
in which the probe needle 13 for an input in a probe card 6, the probe needle 14 for an output, and the 
card electrode 23 are not formed, much wiring for connection of a book is prolonged in all directions, 
and the probe needle 13 for an input and the probe needle 14 for an output, and the card electrode 23 are 
electrically connected through this wiring for connection. 

[0026] 512 breakthroughs penetrated in the vertical direction are formed in the periphery section of the 
frog ring 5, and the top POGO pin 25 as the bottom POGO pin 24 and POGO pin as a terminal for an 
input is inserted in each breakthrough, respectively. While the point of the bottom POGO pin 24 is 
energized by the bottom with the spring, the point of the top POGO pin 25 is energized by the bottom 
with the spring. Thereby, while the bottom POGO pin 24 is electrically connected with the board 
electrode 26 formed in the upper surface of a performance board 4 certainly, the top POGO pin 25 is 
electrically connected with the card electrode 23 of a probe card 6 certainly, and the electric signal 
supplied from a performance board 4 is transmitted to the probe needle 13 for an input of a probe card 6, 
and the probe needle 14 for an output through the bottom POGO pin 21 and the top POGO pin 22 of the 
frog ring 5, respectively. 

[0027] The frog ring 5 is being fixed to the performance board 4 with eight screws 22 for ring fixation 
distributed and formed in the hoop direction. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/7/03 



Page 5 of 6 



[0028] the ring-like reinforcement which the insulation sheet 30 of the shape of a ring which consists of 
an insulating resin is formed in the field which corresponds with the top POGO pin 25 of the periphery 
section 5 in the upper surface of a probe card 6, i.e., a frog ring, as a feature of this operation gestalt, 
consists of the material, for example, the stainless steel, which has rigidity on this insulation sheet 30, 
and has a L character- like cross section - the member 3 1 is formed 

[0029] it is shown in drawing 1 , drawing 2 , and drawing 3 -- as -- a probe card 6, an insulation sheet 

30, and reinforcement -- the member 3 1 is being fixed to the frog ring 5 with four screws 2 1 for card 
fixation 

[0030] the reinforcement which has rigidity to the top POGO pin 25 of the frog ring 5 in the upper 
surface of a probe card 6, and a corresponding field according to this operation gestalt - a member 3 1 - 
preparing this reinforcement ~ the field between the parts currently fixed to the frog ring 5 with the 
screw 21 for card fixation in a probe card 6 since the member 3 1 and the probe card 6 were fixed to the 
frog ring 5 with the screw 21 for card fixation -- reinforcement -- it is pushed against a frog ring 5 by the 
For this reason, since the field between the parts currently fixed with the screw 21 for card fixation in a 
probe card 6 does not deform, the contact state of the terminal 1 1 for an input of a tape career 1 and the 
terminal 12 for an output which were shown in drawing 5 , and the probe needle 13 for an input of a 
probe card 6 and the probe needle 14 for an output is stabilized. 

[0031] this operation gestalt setting ~ reinforcement although a member 31 consists of a conductive 
material -- a probe card 6 and reinforcement since the insulation sheet 30 intervenes between members 

31, the situation which the wiring for connection which connect the probe needle 13 for an input and the 
probe needle 14 for an output which are formed in the probe card 6, and the card electrode 23 short- 
circuits is avoided 

[0032] moreover, this operation gestalt - setting - reinforcement - since the member 3 1 has the L 
character-like cross section ~ this reinforcement - even if it suppresses the thickness of a member 31, 
deformation of the field between the parts currently fixed with the screw 21 for card fixation in a probe 
card 6 can be prevented but reinforcement - the case where there is no inconvenience even if the 
thickness of a member 3 1 is large ~ reinforcement - you may make a member 3 1 into a rectangle-like 
cross section 

[0033] in addition, a probe card 6 and reinforcement - you may form an insulating coating film in the 
top POGO pin 25 of the frog ring 5 in the upper surface of a probe card 6, and a corresponding field 
instead of making an insulation sheet 30 intervene between members 31 

[0034] moreover, reinforcement — when forming a member 3 1 by insulating material, even if it does not 
make an insulation sheet 30 intervene or does not form an insulating coating film, the situation which 
the wiring for connection which connect the probe needle 13 for an input and the probe needle 14 for an 
output, and the card electrode 23 short-circuits can be avoided 
[0035] 

[Effect of the Invention] Since according to the test equipment of the semiconductor device concerning 
this invention the field between the parts currently fixed to the frog ring with the screw for fixation in a 
probe card is forced on the frog ring by the reinforcement member and the field between the screws for 
fixation in a probe card does not deform it, the contact state of the input/output terminal of a tape career 
and the probe needle of a probe card is stabilized, therefore, since according to this invention the 
situation where the judgment results of an inspection item differ for every degree of inspection is 
avoidable even if it reduces the number of the screw for fixation, the reliability of inspection of an 
electrical property improves the judgment of the quality of a TCP product both becomes easily and 
exact 

[0036] In the test equipment of the semiconductor device of this invention, if a reinforcement member is 
formed by insulating material, the situation which the wiring for connection which connect the probe 
needle and the electrode for connection in a probe card short-circuits is certainly avoidable. 
[0037] Moreover, in the test equipment of the semiconductor device of this invention, if the insulating 
sheet intervenes between a probe card and a reinforcement member, even if the reinforcement member 
has conductivity, evasion can do the situation which the wiring for connection which connect the probe 
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needle and the electrode for connection in a probe card short-circuits. 

[0038] Moreover, in the test equipment of the semiconductor device of this invention, if the insulating 
coating film is formed in the field in which the reinforcement member in the upper surface of a probe 
card is prepared, even if the reinforcement member has conductivity, evasion can do the situation which 
the wiring for connection which connect the probe needle and the electrode for connection in a probe 
card short-circuits. 

[0039] moreover ~ if the reinforcement member has the L character-like cross section in the test 
equipment of the semiconductor device of this invention — reinforcement ~ even if it suppresses the 
thickness of a member, deformation of the field between the screws for fixation in a probe card can be 
prevented 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] Test equipment of the semiconductor device for inspecting the electrical property of the tape 
career package which was laid on the performance board characterized by providing the following, and 
was fixed to the tape career. The frog ring which has the POGO pin electrically connected with the 
aforementioned terminal for an input on the upper surface while having the terminal for an input by 
which the electrical signal outputted from the aforementioned performance board is inputted into an 
inferior surface of tongue. The probe card which has a probe needle to the input/output terminal of the 
aforementioned tape career package in the upper surface, and a corresponding part while being prepared 
on the aforementioned frog ring and having the terminal for connection electrically connected with the 
POGO pin of the aforementioned frog ring on the inferior surface of tongue, the POGO pin of the 
aforementioned frog ring in the upper surface of the aforementioned probe card, and the ring-like 
reinforcement which has the rigidity prepared in the corresponding field — a member the aforementioned 
reinforcement — the screw for fixation which fixes a member and a probe card to the aforementioned 
frog ring 

[Claim 2] The aforementioned reinforcement member is test equipment of the semiconductor device 
according to claim 1 characterized by the bird clapper from an insulating material. 
[Claim 3] Test equipment of the semiconductor device according to claim 1 characterized by the 
insulating sheet intervening between the aforementioned probe card and the aforementioned 
reinforcement member. 

[Claim 4] Test equipment of the semiconductor device according to claim 1 characterized by forming 
the insulating coating film in the field in which the aforementioned reinforcement member in the upper 
surface of the aforementioned probe card is prepared. 

[Claim 5] The aforementioned reinforcement member is test equipment of the semiconductor device 
according to claim 1 characterized by having the L character-like cross section. 



[Translation done.] 
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